Effect of calcium stress on the skeleton mass of intact and ovariectomized rats.
Female rats were ovariectomized (Ovx) or sham-operated (control) at 18 weeks and the entire skeleton obtained at 24 weeks (baseline) or after an additional 31 day (28 week) interval on a normal (1.0%) or deficient (0.02%) calcium diet. Ovx rats showed a 42% increase in whole body bone resorption (3H-tetracycline loss) in the absence of calcium stress (1.0% calcium diet) and a 70% increase in resorption with morphological evidence of dramatic loss of cancellous bone mass when placed on calcium-deficient (0.02%) diets. Ovx rats kept on the 1.0% calcium diet showed a significant increase in both their body weight (30.2%) and total bone mass (11.6%) compared to baseline sham-operated controls. However, the total skeleton mass of these animals was significantly reduced (-20%) from that predicted by calculations based on body weight. Maintaining animals on calcium-deficient diets had no significant effect on the total skeleton mass of either control or Ovx rats in comparison with age-matched controls on 1.0% diets. It was further determined that an increase in bone mass between 24 and 28 weeks in rats receiving 1.0% dietary calcium occurred in both the axial and appendicular skeleton and was proportionately similar between control and Ovx groups. However, in animals subjected to dietary calcium stress during this interval, the decreased skeletal growth noted was confined primarily to the axial skeleton. The data indicate that ovariectomy or ovariectomy plus calcium stress does not result in loss of total bone mass during the interval of dramatically increased resorption and rapid loss of cancellous bone. The results suggest that the deterioration in individual bone structural and mechanical integrity due to ovariectomy or dietary calcium deficiency may not be attributed to overt loss in total bone mass but may involve a redistribution of bone mass.